02) INTERNATIONAL A 



AT ION PUBLISHED UNDER THE PATENT COO^BTVTION TREATY <PCT) 



< 19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
5 June 2003 (05.06.2003) 




(10) International Publication Number 

PCT WO 03/046916 A2 



(51) International Patent Classification" 7 : Gl IB 27/32 

(21) International Application Number: PCT/.IP02/1 2561 

(22) International Filing Date: 

29 November 2002 (29. 1 1 .2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

200 1 -36563 1 30 November 200 1 (30. 1 1 .200 1 ) .IP 

(71) Applicants (for all designated States except US): SONY 
CORPORATION [JP/JP]; 7-35, Kitashinagawa 6-chome, 
Shinagawa-ku, Tokyo 141-0001 (JP). KON1NKLIJKE 
PHILIPS ELECTRON ICS N.V. |NL/N1J; Groenewoud- 
seweg 1, NL-5621 BA Eindhoven (NL). MATSUSHITA 
ELECTRIC INDUSTRIAL CO., LTD. [JP/JP], 1006, 
Oa/Ai Kadoma, Kadoma-shi, Osaka 571-8501 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): NAKAMURA, 
Masanobu [JP/JP]; c/o SONY CORPORATION, 7-35, 
Kitashinagawa 6-chome, Shinagawa-ku, Tokyo 141-0001 



(JP). KATO, Motoki |JP/JP|; c/o SONY CORPORA- 
TION, 7-35. Kitashinagawa 6-chome, Shinagawa-ku, 
Tokyo 141-0001 (JP). VAN CESTEL, Willi elm us 
Jacobus IN17NL]; Prof. Holstlaan 6, NL-5656 AA 
Eindhoven (NL). MURASE, Kaoru [JP/JP]; 6-4-1-506, 
Jingu, Nara-shi, Nara 631-0804 (JP). GOTOH, Yosliiho 
[JP/JP]; 5-1-3, Higashinakahama, Jolo-ku, Osaka-shi, Os- 
aka 536-(M)23 (JP). SASAKI, Miyuki [JP/JP]; 25-21-301, 
Kofuku-cho, Kadoma-shi, Osaka 571-0066 (JP). 

(74) Agents: KOIKE, Akira el al.; 1 llh Floor, Yamato Seimei 
Bldg., 1-7, Uchisaiwai-cho, 1-chomc, Chiyoda-ku, Tokyo 
100-001 1 (JP). 

(81) Designated States (national): ATi, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, MR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, IT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

[Continued on next page] 



(54) Title: INFORMATION RECORDING METHOD AND APPARATUS, INFORMATION REPRODUCING METHOD AND 
APPARATUS, INFORMATION RECORDING MEDIUM, PROGRAM STORAGE MEDIUM AND PROGRAM 



AREA IN RECORDING MEDIUM 
(EX. VOLUME SPACE) 



POSITION INDICATED BY Last Written Address OF 
Real-time files AND Data files AREA 

RECORDING 
START ADDRESS 



< 

On 
Ti- 
O 



T 



T 



Area for Gathered 
files 



Area for Real-time files and Datafiles 



Area for Anchor Information Area 



RECORDING 
DIRECTION 

Area for Anchor Information Area 



(57) Abstract: Congested rewriling in ihe same area is to be evaded lo suppress the tendency lowards occurrence of defective areas. 
When a stream 1 has been recorded, the last written address, representing the last written position, is stored. When recording a 
stream 2 next, recording is started directly following the position indicated by Ihe last written address for the stream L The last 
written address, corresponding lo the last address of Ihe recording position, is stored. If the stream 2 is erased for recording a stream 
3, recording is started not al a position directly following the lasl written address of the stream 1 , but from a position directly following 
the lasl written address of the stream 2. When Ihe stream 3 has reached Ihe end of a recording area, the next following data is recorded 
as from a position directly following the stream 1 . 



««> <WO_03046916A2. 1. > 



O 03/046916 A2 I Hill Ifff lllf H Iflf fl ^B^f If f|J Hffi Iflfl Iff fl f|f || H1JI lf|| H|||Q fjfj f ff 1 H|| 



liS, H, FR, GB, OR, Hi, n; UJ, MC, NL, |>T, SH SK 
TR), OAl>! paicnl (Bl ; , BJ, CF, (X?, CI, CM, GA, GN GO* 
GW, ML, MR, Nil, SN, TO, TG>. 

Published: 

— without international seaivh report and to be republished 
upon receipt of t fiat report 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



X:iD: <WO_03O469ieA2J_> 



WO 03/046916 




PCT/JP02/ 12561 



1 

DESCRIPTION 

Information Recording Method and Apparatus, Information Reproducing Method and 
Apparatus, Information Recording Medium, Program Storage Medium and Program 

Technical Field 

This invention relates to an information recording method and apparatus, an 
information reproducing method and apparatus, an information recording medium, a 
program storage medium and a program. More particularly, it relates to an information 
recording method and apparatus, an information reproducing method and apparatus, 
an information recording medium, a program storage medium and a program, in 
which, in a recording medium in which limitations are imposed on the number of times 
of possible re-writing operations, it is possible to evade congested re-writing in the 
same area of the recording medium. 

This application claims priority of Japanese Patent Application No. 2001- 
365631, filed on November 30, 200 1 , the entirety of which is incorporated by reference 
herein. 

Background Art 

Recently, a variety of optical discs have been proposed as disc-shaped recording 
mediums that are recordable and that can be dismounted from a recording and/or 
reproducing apparatus. These recordable optical discs have been proposed as large- 
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capacity mediums of several GBs and are felt to be promising as mediums for 
recording AV (audio visual) signals, such as video signals. 

Among the encoding systems for digitally compressing digital video signals, 
there is an MPEG (Moving Picture Experts Group) 2 system. The MPEG 2 is also 
finding application in recording digital video signals on recording mediums. For 
example, in recording digital video signals on a recording medium, the video signals 
are encoded in accordance with the MPEG2 system to record an encoded bitstream on 
a recording medium. In the digital television (TV) broadcast, which recently made its 
debut, a video program, encoded in accordance with the MPEG2 system, is transmitted 
in accordance with the format termed a transport stream. In recording the digital 
broadcast on an information recording medium, such a system is used in which the 
transport stream is recorded in the form of digital signals, without decoding or re- 
encoding. 

The disc medium is superior in random accessibility. In recording digital video 
signals on a disc-shaped recording medium, by exploiting this property, recording may 
be started from an arbitrary vacant area even if plural vacant areas are present 
distributed on the disc medium, these vacant areas being sequentially searched to 
continue the recording in arbitrary recording areas. 

If, in arecordingmedium where limitations are imposed on the number of times 
of allowed re-writing operations, the rewriting occurs in a congested fashion in the 
same area on the recording medium, deficiencies tend to be produced in this area. For 
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example, if a recording apparatus exercises control so that recording is stalled at all 
times from the vacant area lying towards the inner rim side of the disc-shaped 
recording medium, the probability is high that the inner rim side of the disc tends to 
become a defective area at an earlier time than its outer rim side. 

If a defective area is produced in the disc, such area becomes unusable, so that 
the total possible recording time for the disc, that is the total recordable data volume, 
is decreased. This is perplexing to a user of the recording apparatus because the total 
possible recording time differs from disc to disc even although the species of the disc 
are the same. In order to prevent such problem from occurring in the case of a 
recording medium with a limited number of times of possible rewriting operations, 
such recording management is required in which the entire recording area is repeatedly 
recorded in an unbiased fashion. 

Disclosure of the Invention 

It is therefore an object of the present invention to enable recording management 
to be performed in such a manner that congested recording in the same area of the 
recording medium may be evaded to permit the vacant areas of the recording medium 
to be recorded repeatedly in an unbiased manner to prevent defects from being 
produced in a preset area of the recording medium. 

A first information recording apparatus of the present invention includes first 
recording means for recording the information, which is to be recorded on an 
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info™*,™ recording medium, in a predetermmed specified area in the recording 
medium, based on an arraying attribute pertinent to the arraying on the information 
recording medium of the information, acquisition means for acquiring the .ast written 
address of me ^formation in the specified area, and second recording means for 
recording,.* address obtained by the acquisition means on me information recording 
medium. 

area in the recording medium based on the address obtained by the acquisition means. 

A first information recording method of tire present invention includes a first 
recordmgstepofrecord^ 

medium, in a predetermined specified area thereof, based on an arraying attribute 
pertinent to the arraying on the information recording medium of the infonnation, an 
acquisitions^ ofacquiringthe last written address of me information in me specified 
area and a second recording step of recording the address obtained by the acquisition 
step on the information recording medium. 

A program of a first storage medium of me present invention includes a first 

re eordings,epofrecordm g meinformation,,„berecordenmereon,m 

specified are* thereof, baaed on an arraying attribute pertinent ,„ the arraying on the 

informationrecordmgmed^ 

las, written address of the information in the specified area, and a second recording 
step of recording the address obtained by the acquisition step on the information 
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recording medium. 

A first program of the present invention includes a first recording step of 
recording the information, to be recorded on an information recording medium, in a 
predetermined specified area in the recording medium, based on an arraying attribute 
pertinent to the arraying on the information recording medium of the information, an 
acquisition step of acquiring the last written address of the information in the specified 
area, and a second recording step of recording the address obtained by the acquisition 
step on the information recording medium. 

A first information recording medium of the present invention has recorded 
thereon the information in a predetermined specified area thereof, based on the 
arraying attribute pertinent to the arraying of the information thereon, there being . 
recorded the last written address of the information in the specified area. 

A second information recording apparatus of the present invention includes 
formulating means for formulating the information of an anchor information area of 
such a data structure having one header table and one or more loop table(s), the header 
table having a preset number of pointing blocks, each of the loop table(s) having a 
preset number of updated blocks, first recording means for recording, in one of the 
pointing blocks of the header table, data indicating that the pointing block currently has 
the effective information and data indicating one the loop table having the currently 
effective information recorded therein, second recording means for recording, in the 
one updated block in the currently effective loop table, data indicating that it has the 
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currently effective information and tltird recording means for recording the address 
information in the currently effective updated block, the address infonnation having 
file management data recorded therein. 

There may also be provided fourth recording means for recording the defect 
infonnation of the porting block in the header table in the anchor infonnation area. 

There may also be provided fourth recording means for recording the defect 
infonnation of the updated block in the cunently effective loop table in the anchor 
infonnation area. 

A second information recording method of the present invention includes a 
formu.atingstepofformu.ating the infonnation of an anchor information area of such 
-<"ata strucmre having oneheadertableandoneormore loop ,able( s ). the header table 
having a preset number of pointing blocks, each of the loop table(a) having a preset 
number of updated blocks, a firs, recording step of recording, in one of the pointing 
blocks of me header tabic, data indicating tha, the pointing block has ^ culTenfly 
effective infonnation and data indicating one the loop table having me currently 
effective information recorded therein, a second recordmg step of recording, in the one 
updated block in the currenny effective loop table, data indicating ma, it has me 
curremly effective infonnation and a third recording step of recording me address 
inflation in the omrentiy effective updated block, me address infonnation having 
file management data recorded therein. 

A program for a second program storage medium of the present invention 
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includes a formulating step of formulating the information of an anchor information 
area of such a data structure having one header table and one or more loop table(s), the 
header table having a preset number of pointing blocks, each of the loop table(s) 
having a preset number of updated blocks, a first recording step of recording, in one 
of the pointing blocks of the header table, data indicating that the pointing block has 
the currently effective information and data indicating one the loop table having the 
currently effective information recorded therein, a second recording step of recording, 
in the one updated block in the currently effective loop table, data indicating that it has 
the currently effective information, and a third recording step of recording the address 
information in the currently effective updated block, the address information having 
file management data recorded therein. 

A second program of the present invention has a computer execute a formulating 
step of formulating the information of an anchor information area of such a data 
structure having one header table and one or more loop table(s), the header table 
having a preset number of pointing blocks, each of the loop table(s) having a preset 
number of updated blocks, a first recording step of recording, in one of the pointing 
blocks of the header table, data indicating that the pointing block has the currently 
effective information and data indicating one the loop table having the currently 
effective information recorded therein, a second recording step of recording, in the one 
updated block in the currently effective loop table, data indicating that it has the 
currently effective information, and a third recording step of recording the address 
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information in the currently effective updated block, the address information having 
file management data recorded therein. 

A second information recording medium of the present invention has recorded 
thereon the information of an anchor information area of such a data structure 
including one header table and one or more loop table(s), the header table having a 
preset number of pointing blocks, each of the loop table(s) having a preset number of 
updated blocks, one of the pointing blocks in the header table including data indicating 
that the pointing block has the currently effective information and data specifying one 
loop table having the currently effective data recorded therein, one updated block in 
the currently effective loop table including data indicating that the updated block has 
the currently effective information, there being further recorded in the currently 
effective updated block the address information having the file management data 
recorded therein. 

A first information reproducing apparatus of the present invention includes 
reproducingmeans for reproducing the first data of the pointingblock or the third data 
of the updated block, from the information recording medium, and controlling means 
for performing control for retrieving an effective one of the pointing blocks, based on 
the first data of the pointing block reproduced by the reproducing means, and for 
retrieving an effective one of the updated blocks based on the third data in the updated 
block. 

A first information reproducing method of the present invention includes a 
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reproducing step for reproducing the first data of the pointing block or the third data 
of the updated block, from the information recording medium, and a controlling step 
for performing control for retrieving an effective one of the pointing blocks, based on 
the first data of the pointing block reproduced by the reproducing step, and for 
retrieving an effective one of the updated blocks based on the third data in the updated 
block. 

A program of a third program storage medium of the present invention includes 
a reproducing step for reproducing the first data of the pointing block or the third data 
of the updated block, from the information recording medium, and a controlling step 
for performing control for retrieving an effective one of the pointing blocks, based on , 
the first data of the pointing block reproduced by the reproducing step, and for 
retrieving an effective one of the updated blocks based on the third data in the updated 
block. 

A third program for allowing to execute a program includes a reproducing step 
for reproducing the first data of the pointing block or the third data of the updated 
block, from the information recording medium, and a controlling step for performing 
control for retrieving an effective one of the pointing blocks, based on the first data of 
the pointing block reproduced by the reproducing step, and for retrieving an effective 
one of the updated blocks based on the third data in the updated block. 

A second information reproducing apparatus of the present invention includes 
reproducing means for reproducing the defect information of the pointing blocks from 
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the infonnation recording medium, and controlling means for performing control for 
comparing the defect state of data of the header table actually reproduced from the 

mfonnationrecordingmediumtomedefectinformanonreproducedbymereprodu 
means, and discontinuing the reproduction processing of the infonnation of the anchor 
infonnation area including the header table, in case of non-matching between the 
defect state and the defect infonnation, for shifting to reproduction processing for 
another one of the anchor information areas. 

A second infonnation reproducing method of the present invention includes a 
reproducing step of reproducing the defect information of the pointing blocks from the 
information recording medium and a controlling step of perfonning control for 
comparing the defect state of data of the header table actually reproduced from the 
imWationrecordingmed^ 

means, and discontinuing me reproduction processmgofdiemformation of the anchor 
information area including the header table, in case of non-matching between the 
defect state and the defect information, for shifting to reproduction processing for 
another one of the anchor information areas. 

A program of a fourth program storage medium of the present invention 
includes a reproducing step of reproducing the defect infonnation of the pointing 
blocks from the infonnation recording medium, and a controlling step of perfonning 
control for comparing the defect state of data of the header table actually reproduced 
from the information recording medium to the defect information reproduced by the 
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reproducing means, and discontinuing the reproduction processing of the information 
of the anchor information area including the header table, in case of non-matching 
between the defect state and the defect information, for shifting to reproduction 
processing for another one of the anchor information areas. 

A fourth program allows to execute a reproducing step of reproducing the 
defect information of the pointing blocks from the information recording medium and 
a controlling step of performing control for comparing the defect state of data of the 
header table actually reproduced from the information recording medium to the defect 
information reproduced by the reproducing means, and discontinuing the reproduction 
processing of the infonnation of the anchor inforaiation area including the header 
table, in case of non-matching between the defect state and the defect information, for 
shifting to reproduction processing for another one of the anchor information areas. 

A third information reproducing apparatus of the present invention includes 
reproducing means for reproducing the defect information of the updated blocks of the 
currently effective loop table, from the information recording medium, and controlling 
means for performing control for comparing the defect state of data of the header table 
actually reproduced from the infonnation recording medium to the defect information 
reproduced by the reproducing means, discontinuing the reproduction processing of the 
infonnation of the anchor information area including the loop table, in case of non- 
matching between the defect state and the defect information, for shifting to 
reproduction processing for another one of the anchor information areas. 
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A third information reproducing metliod of the present invention includes a 
reproducing step of reproducing the defect information of the updated blocks of the 
currently effective loop table, from the information recording medium, and a 
controlling step of performing control for comparing the defect state of data of the 
header table actually reproduced from the information recording medium to the defect 
information reproduced by the reproducing means, discontmuing the reproduction 
processing of the information of the anchor infonnation area including the loop table, 
in case of non-matching between the defect state and the defect information, for 
shifting to reproduction processing for another one of the anchor infonnation areas. 

A program of a fifth program storage medium includes a reproducing step of 
reproducingthe defect "iformationofdie updated blocks ofthe currently effective loop 
table, from the information recording medium, and a controUing step of performing 
control for comparing the defect state of data of the header table actually reproduced 
from the information recording medium to the defect information reproduced by the 
reproducing means, discontinuing the reproduction processing of the information of 
me anchor information area including the loop table, in case of non-matching between 
the defect state and the defect information, for shifting to reproduction processing for 
another one of the anchor information areas. 

A fifth program of a program storage medium of the present invention includes 
a reproducing step of reproducing the defect information of the updated blocks of the 
currently effective loop table, from th e information recording medium, and a 
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controlling step of performing control for comparing the defect state of data of the 
header table actually reproduced from the information recording medium to the defect 
information reproduced by the reproducing means, discontinuing the reproduction 
processing of the information of die anchor infomiation area including the loop table, 
in case of non-matching between the defect state and the defect information, for 
shifting to reproduction processing for another one of the anchor information areas. 

In the information recording method and apparatus, program storage medium, 
program and the information recording medium, in the first aspect of the present 
invention, the last written address of the infomiation recorded in a specified area is 
recorded on the information recording medium. 

In the infomiation recording method and apparatus, program storage medium, 
program and the information recording medium, in the second aspect of the present 
invention, the pointing blocks, updated blocks and the address infonnation are recorded 
on the recording medium. 

In the infonnation recording method and apparatus, program storage medium, 
and the program, in the first aspect of the present invention, control is managed so that 
effective ones of the pointing blocks or the updated blocks will be retrieved based on 
first and second data reproduced from the information recording medium. 

In the infonnation recording method and apparatus, program storage medium, 
and the program, in the second aspect of the present invention, the defect state of data 
of the header table, actually reproduced from the information recording medium, is 
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compared to the reproduced defect information. Iftiie two are not match to each other, 
the processingof reproducing the information of the anchor information area including 
the header table is discontinued to move to the processing of reproducing another one 
of the anchor information areas. 

In the information recording method and apparatus, program storage medium, 
and the program, in the third aspect of the present invention, die defect state of data 
of the header table, actually reproduced from the information recording medium, is 
compared to the reproduced defect information. If the two are not match to each other, 
the processing of reproducing the information of the anchor information area including 
the loop table is discontinued to move to die processing of reproducing another one of 
die anchor information areas. 



Brief Description of the Drawings 

Fig.l illustrates the simplified structure of the application format on the 
recording medium used in a recording and/or reproducing system. 

Fig.2 shows an instance of a directory structure formed on die disc. 
Fig.3 illustrates the directory structure formed on the disc. 
Fig.4 illustrates exemplary disposition in die volume space of an area for 
gathered files, areas for the real-time files and the data files and a recording area for 
the anchor information area (AIA). 

Fig.5 illustrates the last written address for the areas for the real-time files and 
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the data files. 

Fig.6 illustrates the last written address for the areas for the real-time files and 
the data files. 

Fig. 7 illustrates the last written address for the areas for the real-time files and 
the data files. 

Fig. 8 illustrates the last written address for the areas for the real-time files and 
the data files. 

Fig. 9 illustrates an inconvenience which arises in the absence of the last written 
address. 

Fig. 10 illustrates the last written address for the area for gathered files. 
Fig. 1 1 illustrates the last written address for the area for gathered files. 
Fig. 1 2 illustrates an instance in which an area for gathered files separates an area 
for the real-time files and an area for data files from each other. 

Fig. 13 shows an instance of a data structure of the anchor information area. 
Fig. 14 illustrates a files system descriptor. 

Fig. 1 5 is a flowchart for illustrating the flow of getting to MIA from the contents 
of the anchor information area in case of a data structure of Fig. 13. 

Fig. 1 6 shows another instance of a data structure of the anchor information area. 

Fig. 1 7 is a flowchart for illustrating the flow of getting to MIA from the contents 
of the anchor information area in case of a data structure of Fig. 16. 

Fig. 18 is a block diagram showing the structure of a moving picture recording 
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and/or reproducing apparatus embodying the present invention. 

Fig. 19 is a flowchart for illustrating the flow of data recording on a recording 
medium based on the last written addresses of the areas for the real-time files and the 
data files and the area for gathered files. 

Fig.20 is a flowchart for illustrating the processing flow for acquiring the last 
written addresses of the areas for the real-time files and the data files and the area for 
gathered files based on the contents of the anchor information area. 

Best Mode for Carrying out the Invention 

Fig.l shows a simplified structure of an application format on a recording 
medium employed in a recording and/or reproducing system embodying the present 
invention. This format has two layers, namely a PlayList and a Clip, for managing 
AV stream. The Volume Information manages all Clips and PlayLists on the disc. 

One AV stream and its auxiliary information, paired together, is thought of 
an object, and is termed a clip. An AV stream file and its subsidiary information 
termed a Clip AV information file and a clip information file, respectively. 

One Clip AV stream file is comprised of data, corresponding to the MPEG2 
transport stream arrayed in a structure defined by the DVR application format. 

In general, a data file, used in e.g., a computer, is handled as a byte string. The 
contents of the Clip AV stream file are expanded on the time axis. The PlayList 
specifies an access point in the clip by a time stamp. When the PlayList specifies the 
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access point to the clip by a time stamp, the clip information file is useful for finding 
the address information at which to start the decoding of a stream in the Clip AV 
stream file. To this end, the clip information file has a table showing the relationship 
of time stamp to address correspondence for time search in the Clip AV stream. 

The PlayList was introduced in order for a user to select the reproduction 
domain the or she desires to view, and to readily edit the so selected reproduction 
domain. One PlayList is a set of reproduction domains in a clip. One reproduction 
domain in a given clip is termed the Playltem which is represented by a pair of an IN 
point (in-point) and an OUT point (out-point) on the time axis. Consequently, the t 
PlayList is a set of Playltems. 

The PlayList is of two types, one PlayList type being Real PlayList, with the 
other being Virtual PlayList. 

The Real PlayList is deemed to co-own a stream portion of the clip it is 
referencing. That is, the Real PlayList occupies, in a disc, a data capacity 
corresponding to the stream portion of the Clip it is referencing. When an AV stream 
is recorded as a new clip, a Real PlayList, referencing the reproducible range of the 
entire clip, is created automatically. If a portion of the reproducible range of the 
PlayList is erased, data of the stream portion of the clip it is referencing is also erased. 

The Virtual PlayList is deemed not to co-own Clip data. If the Virtual PlayList 
is changed or erased, the clip is not changed whatsoever. 

In the following explanation, the Real PlayList and the Virtual PlayList are 
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comprehensively referred to simply as the PlayList. 

The directories required on a DVR (digital video recording) are as follows: 

(1) a root directory inclusive of a 'DVR' directory, and 

(2) the 'DVR' directory, inclusive of a 'P1AYLIST' directory, a 'CLIPINF' directory 
and a 'STREAM' directory. 

Fig.2 shows a typical directory structure on a DVR disc. 
The root directory includes one directory (DVR directory). 
All files and directories, prescribed by the DVR application format, are stored 
under the directory 'DVR'. 

The 'DVR' directory includes three directories, namely PLAYLIST, CLIPINF 
and STREAM directories. 

'PLAYLIST' - the data base files Real PlayList and Virtual PlayList are placed 
under this directory. 

'CLIPINF' - the database Clip is placed under this directory. 
'STREAM' - the AV stream file is placed under this directory. 
The 'PLAYLIST' stores two sorts of PlayList files, these being the Real PlayList 
and Victual PlayList. 

'xxxxx.rpls' - This file stores the information pertinent to one Real PlayList. 
OnefileiscreatedforeachRealPlayList. The filename is 'xxxxx.rpls', where 'xxxxx' 
is comprised of fives figures of from 0 to 9. The file extension is 'rpls'. 

'yyyyy. vpls' - This file stores the information pertinent to one Virtual PlayList. 
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One file is created for each Virtual PlayList. The filename is 'yyyyy vpls\ where 
c yyyyy' is comprised of fives figures of from 0 to 9. The file extension is c vpls\ 

The 'CLIPINF' directory stores one file in association with each AV stream file. 

'zzzzz.clpi' - This file is a Clip Information file associated with one Clip AV 
stream file. The filename is c zzzzz.clpi' . 'zzzzz' is comprised of fives figures of from 
0 to 9. The file extension is 4 clpi\ 

The 'STREAM' directory stores a file of the CLIP AV stream. 

'zzzzz.m2ts' - This file is an AV stream file handled by the DVR system, and 
is a CLIP AV stream file. The filename is c zzzzz.m2ts\ 'zzzzz' is comprised of fives 
figures of from 0 to 9. The file extension is c m2ts\ 

One Clip AV stream file and the Clip information file associated therewith use 
the same five figures 'zzzzz'. 

The six files of menu.tidx, menu.tdtl, menu.tdt2, mark.tidx, mark.tdtland 
mark.tdt.2 are the files managing the thumbnail picture information. The thumbnail 
picture means a still picture representing the contents of video signals recorded on a 
recording medium, or a specified scene of such contents, extracted as a still picture. 

The file system used in the information processing apparatus of the present 
embodiment prescribes the 4 Allocation class', as the attribute information pertinent to 
the file allocation on a recording medium. Each Allocation Class is the information 
given each file and which is stored in file management data, that is a management 
information area (MIA). 
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Fig.3 shows the relationship between DVR application files and the allocation 
classes. The DVR application prescribes three file sorts, namely gathered files, rea.- 
tune files and data files. 

The gathered files denote those files winch must be read out in a short time on 

loadn lg arec 0 rdin gm ediu,„onarecordi„ g orre P rodncin g a P pa ra ,us.The,nf.dvrfi 1 es 
PlayLis t files(fiIe„a m e,™ 

—.dpi) and files managing the thnmbnail picture infonnation, are sorted under the 
gathered files. 

The real-time fi.es are those files comprised of data the writing or the readout 
of which must be completed wititin a preset time. The Clip AV stream fi,e made up 
of the contents data of the AV data (filename: zzzsz.ma.s) are sorted under ,he rea!- 
time files. 

Thedatafflesmeanordina^fiies.Theffleo.herthan.heDVRapphcationfiles 
are sorted under the data files. 

Fig.4 shows a typical layout on the recording milium of respective files of the 
allocation classes. 

The files having the anribu.es of the garnet files are collectively recorded in 
an area for gathered files as a specified preset area on the recording medium The 
postttons on the recording medium of me garnered file areas (stint and end addresses) 
are recorded as file management data in the MIA. 

The files having me a«ribu.es of the real time files and me da* files are 



XJID: <WO_ 030469 16A2_I_> 



WO 03/046916 




PCT/JP02/ 12561 



21 

arranged in an area for an anchor information area and in an area excluding the area 
for the gathered files on the recording medium. 

The area for the anchor information area (AIA) shown in Fig. 4 is an area in 
which to record a pointer to an address on the recording medium where the file 
management data is stored. This area is a preset area on the recording medium. In the 
present instance, two AIA areas, namely an AIA area towards a lowennost address 
(inner disc rim) and another AIA area towards an uppermost address (outer rim side), 
are provided, with data of the same contents being written in these two areas. The 
resistance against error is increased by writing data in duplex in each of the ALA areas, A 
lying on the inner and outer disc rim sides, thus writing the data in quartets. The AIAs 
are recorded or reproduced in a preset sequence. For example, the lower address side 
AIA and the upper address side AIA are recorded in this order. In reproducing the 
AIA, the lower address side AIA is read out first. If this AIA cannot be read as 
normally due to data error, the upper address side AIA is then read out. 

According to the present invention, recording is managed so that, for evading 
congested recording in the same sites of the 'area for gathered files' and in the 'area 
for real-time files and data files', the vacant sites of the respective areas will be 
repeatedly written in an unbiased fashion. To this end, the last written addresses in the 
respective areas are recorded in the file management data, that is in MIA 

The method of dealing with the last written addresses of the 'area of the real- 
time files and the area of data files' is now explained with reference to Figs.5 to 8. 
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Fig.5 shows the state in which a Stream I (Clip AV stream) has been recorded 
on the new recording medium. The Stream 1 is recorded as from the lower address 
side (left side in the drawing) towards the upper address side (right side in the drawing) 
of the areas for the real-tune files and the data files. The last written address of the 
Stream 1, shown in Fig.5, is recorded in- the MIA. 

Fig.6 shows the state in which a Stream 2 (Clip AV stream) has been recorded 
next to the state of Fig.5. The Stream 2 starts to be recorded as from the address next 
to the last written address of the Stream 1. The last written address of the Stream 2, 
shown in Fig.6, is recorded in the MIA. 

Fig.7 shows the state in which a Stream 2 (Clip AV stream) has been erased 
next to the state of Fig.6. The value of the last written address in the MIA is not 
changed. 

Fig.8 shows the state in which a Stream 3 (Clip AV stream) has been recorded 
next to the state of Fig.7. The Stream 3 starts to be recorded as from an address 
directly following the address indicated by the last written address in the state of Fig. 7. 
When the recording of the Stream 3 progresses up to the uppermost address of the 
vacant area in the areas for the real-time files and the data files, recording moves to 
the lowermost address of the vacant area in the areas for the real-time files and tire data 
files, from where the recording is continued. The last written address in the Stream 3 
shown in Fig.8 is recorded in the MIA 

For comparing the case in which the last written address is recorded in the MIA 
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to the case in which the last written address is not recorded in the MIA, Fig.9 shows 
the state in which the Stream 3 is recorded next to the state of Fig. 7 in the absence of 
the last written address. In this case, the Stream 3 starts to be recorded as from the 
lowennost address of the vacant area in the areas for the real-time files and the data 
files, that is from the position directly following the Stream 1 . The result is there is 
produced an area where the Streams 2, 3 have been recorded repeatedly. If, next to 
this state, the Stream 3 is erased and a new Stream is subsequently recorded, the 
Stream is recorded in the same site where the Stream 3 was recorded, so that the 
rewriting occurs in a congested fashion in the same area. In case limitations are 
imposed on the number of times of rewriting of a recording medium, the area where 
the recording occurs in a congested fashion tends to be a defective area. 

In case management is performed as shown in Figs. 5 to 8, new data are recorded 
in a looped fashion in the vacant area, thus allowing to suppress the occurrence of such 
defects. 

Referring to Figs. 10 and 1 1 , the method of dealing with the last written address 
in the 'area for gathered files' is explained. 

Fig. 1 0 shows the state in which data of certain gathered files have been recorded 
in the area for gathered files. Next to data of the gathered files (indicated by a numeral 
(D in Fig. 10), file management data (MIA), indicated by a numeral <D in Fig. 10, is 
recorded. The last written address in the area for gathered files is recorded in the MIA. 
The pointer to the MIA address, indicated by a numeral (D in Fig. 10, and which is the 
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stat address of main MIA or start address of reverse MIA, is recorded in the anchor 
information area in Fig. 14, as will be explained subsequently. 

Fig. 1 1 shows the state of recording the data of the gathered files. Recording of 
data, indicated by a numeral <D in Fig.ll, is started as from an address directly 
following the last written address in the state of Fig. 10. Next to the data of the 
Gathered files, the management information area (MIA), indicated by the numeral © 
in Fig. 1 1 , is recorded. The last written address in the area for gathered files is recorded 
in the MIA. The pointer to the MIA address, indicated by a numeral ® in Fig. 1 1, is 
recorded in the anchor information area. 

Meanwhile, the area for gathered files is movable on the recording medium. For 
example, if many defects are produced in the area for gathered files, a new area for 
gathered files is created and its position on the recording medium is recorded in the 
MIA. In the instance of Fig. 12, the area for gathered files is arranged at a position of 
dividing the area for real-time files from the area for the data files area. 

Next, the structure of the anchor information area is explained. The anchor 
information area is such an area in which a pointer to an address of the management 
information area (MIA) is to be recorded. This area is used to allow to move the 
recording address of the management information area (MIA). If the recording 
address of the management information area (MIA) is fixed , re-writing occurs in the 
same area in a congested fashion. The result is mat, in the case ofa recording medium 
in which limitations are imposed on the number of times of the possible recording 
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operations, the area of congested recording undesirably tends to prove a defect. 

Fig. 13 shows an exemplary structure of the anchor information area. The 
structure of the anchor information area is divided into a header table and one or more 
loop table(s). In gross terms, the header table indicates the number of the loop table 
currently having the effective data, with the loop referenced by the number having a 
pointer to a recording address of the management information area (MIA). 

The header table is made up of one or more pointing block(s). In the instance 
of Fig. 13, there are M pointing blocks. Each pointing block has a block counter field, 
a loop table number field, and a defective bitmap field. When a given pointing block . 
is recorded and its contents are updated, the value of the block counter field of the 
pointer block is updated to a value larger than the block counter field of the other 
pointing block. That is, the largest value of the block counter field is held valid. If the 
same pointing block is to be updated, it is sufficient if the current block counter value 
is incremented by one. If the same pointing block is repeatedly recorded such that its 
pointing block is defective, the pointing block is no longer used and the next pointing 
block is used. Consequently, the header table has one or more pointing block(s). 

The defective bitmap field indicates whether or not each pointing block in the 
header table is defective. The defective map field has a value of M bits and indicates 
the defective state of the pointing blocks #1 to #M in tire sequence from its MSB to 
LSB sides. For example, T and c 0' indicate the defective state and the non-defective 
state, respectively. The defective bitmap, currently effective, is recorded in the 
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pointing block having the maximum number of the block counter. The pointing block, 
showing that the defective bitmap indicates a defect, is not used as from the next 
recording, that is, the information is not recorded in the pointing block as from the next 
recording. 

The loop table has one or more updated block fields. The number of the 
updated block fields in the instance of Fig. 13 is N. If a given updated block is recorded 
to update its contents, the sequence number of the file system descriptor (FSD) 
recorded in the updated block (see Fig. 14) is updated to a value larger than the 
sequencenumbersoftheotherupdated blocks. That is, the sequence number having 
the largest value is held valid. If the same updated block is to be updated, it suffices 
to increment the value of the current sequence number by one. If the same updated 
block is repeatedly recorded, such that the updated block becomes defective, the 
updated block is not used and, in its stead, the next updated block is used. To this end, 
the loop table unit has one or more updated block(s). The defective bitmap field 
indicates whether or not each updated block in the loop table is defective. The 
defective bitmap field is of an N-bit value and indicates the defective state of the 
updated blocks #1 to #N in a sequence of from the MSB towards its LSB. The 
currendy effective bitmap is recorded in the updated block having the maximum 
sequencenumber. Theupdatedbl^^ 

is not used as from the next recording, that is, no information is recorded in this 
updated block. 
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JFhe size of the pointing block and that of the updated block correspond to the 
size of the ECC (error coll ection code) block. 

As a modification of the data structure of Fig. 13, it is also possible for the 
header table to have the information of the defective bitmap of die currently effective 
loop table indicated by the header table. 

In the FSD, there are recorded, in addition to the sequence number, the start 
address of main MIA and the start address of the reserve MIA, for indicating the start 
address of the recording position of MIA, as shown in Fig. 14. The MIA is of the 
duplex recording type, such that, in the reserve MIA, the same information as that 
recorded in the main MIA is recorded. In recording, the main MIA and the reserve 
MIA are recorded in this order. In reproduction, the main MIA is read out first. If the 
main MIA is not readable because of data errors, the reserve MIA is read out. 

The processing flow of acquiring a pointer to a recording address of MIA from , 
the data of the anchor information area is explained by referring to Fig. 15. 
step SI 1: The data of the header table is read out. 

step S12: The pointing block, having the maximum value of the block counter, is 
detected from among the read-out data. The loop table number field, owned by the 
valid effective block, thus detected, indicates the number of the loop table having the 
effective data. 

step S13: The data of the loop table, referenced by the above number, is read out. The 
updated block, having the maximum value of the sequence number of FSD, is detected 
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from the read-out data. The FSD, having the valid updated block, thus detected, is 
valid. 

step S14: The above FSD indicates the address of the MIA. 

In the above processing, the case of using the information of the defective 
bitmap field, is explained. 

If, in the processing of step S12, the defect information indicated by the 
defective bitmap field of the currently defective pointing block is detected to be not at 
disparity with respect to the defective state of the header table read out at step S 1 1 , that 
is if the two are detected to be matched to each other, the reproduction is continued 
unchanged, however, if the two are detected to be at disparity, that is, are not matched 
to each other, for example, if the defective bitmap does not indicate a defective block, 
but the block read out at step S 1 1 is found to be defective, this anchor information area 
is not reliable, and hence the reproducing processing of the anchor information area is 
discontinued. The reproducing processing is started, as from step SI 1, for the anchor 
information area AIA at a different site, written in multiplex (see Figs. 10 and 1 1). 

If, in the processing of step S13, the defect information indicated by the 
defective bitmap field of the currently defective pointing block is detected to be not at 
disparity with respect to the defective state of the currently effective header table read 
out at step S13, that is if the two are detected to be matched to each other, the 
reproduction is continued unchanged, however, if the two are detected to be at 
disparity, that is, are not matched to each other, for example, if the defective bitmap 
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does not indicate a defective block, but the block read out at step S13 is found to be 
defective, this anchor information area is not reliable, and hence the reproducing 
processing of the anchor information area is discontinued. The reproducing processing 
is started, as from step SI 1, for the anchor information area AIA at a different site, 
written in multiplex (see Figs. 10 and 11). 

Another instance of the structure of the anchor information area is shown in 
Fig. 16. The structure of the anchor information area of the present embodiment is 
divided into a header table and one or more loop table(s), as in the embodiment of 
Fig. 13. Also, the size of die pointing block and that of the updated block correspond 
to the size of the ECC (error correction code) block. The present embodiment differs 
from the embodiment of Fig. 13 as to the contents of the updated block of the loop table 
unit. 

The loop table unit of Fig. 16 is also comprised of one or more updated block(s). 
Each updated block has a block counter field. If a certain updated block is recorded 
and its contents are updated, the block counter field of the updated block is updated to 
a value larger than that of the other block counter field. If the same updated block is 
to be updated, it suffices to increment the value of the current block counter by one. 
If the same updated block is repeatedly recorded, such that the updated block becomes 
defective, the updated block is not used and, in its stead, the next updated block is 
used. To this end, the loop table unit has one or more updated block(s). 

Tlie processing flow of acquiring a pointer to a recording address of MIA from 
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the data of the anchor information area is explained by referring to Fig. 17. 
step S21: The data of the header table is read out. 

step S22: The pointing block, having the maximum value of the block counter, is 
detected from among the read-out data. The loop table number field, owned by the 
valid pointing block, indicates the number of the loop table having the effective data, 
step S23: The data of the loop table, referenced by the above number, is read out. The 
updated block, having the maximum value of the block counter, is detected from the 
read-out data. The updated block is valid, with the updated block having a pointer to 
an address of a valid FSD (entry sector number for main MIA/Reserve FSD). The FSD 

is written in duplex and the same information as that of the main FSD is recorded in 

the reserved FSD. In recording, the main FSD and the reserved FSD are recorded in 

this order. In reproduction, the main FD is first read out. If the main FSD is not 

readable due to data error, the reserve FDS is read out. 

step S24: The FSD is read out from the address indicated by the pointer. 

step S25: The above FSD indicates the address of the MIA 

The contents of the file system descriptor (FSD) shown in Fig. 14 are now 

explained. The FSD has a pointer to an address on the recording medium of MIA. 
A signature (BPO) is a field having a preset field. 

The Creation Time (BP8) must specify the date and time of formulation of the 
file system descriptor. 

The modification time (BP 12) must specify the date and time of formulation of 
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the file system descriptor. 

The sequence number (BP 16) is as explained previously and is a counter the 
value of which is incremented each time the contents of the FSD are incremented. 

The interchange class (BP 1 8) defines limitations on medium interchangeability . 

The reserved (BP 19) is reserved for future application. In this field, #00 must 

be set. 

The start address of main MIA (BP20) prescribes the logical block number of 
the main MIA. 

The start address of reserve MIA(BP24) prescribes the first logical block of 
MIA. For warranting reliability, MIA is recorded in two different positions on the 
logical volume. One of these is the main MIA, with the other being the reserved MIA. 

The length of MIA (BP28) prescribes the size of MIA in terms of a logical block 
as unit. In MIA, there is no logical block exceeding #FFFF. 

The number of MIA map MIBs (BP30) prescribes the number of blocks for the 
MIA map recorded in the MIA. 

The MIA map MIBs in main MIA (BP32) specifies all MIBs belonging to the 
MIA map in the main MIA. The MIB numbers of these blocks must be recorded in 
the sequence of the construction of the MIA map. 

The MIA map MIBs in reserve MIA (BP32+2x) specifies all MIBs belonging 
to the MIA map in the MIA. The MIB numbers of these blocks must be recorded in 
the sequence of construction of the MIA map. 
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Referring to Fig.18 showing a moving picture recording and/or reproducing 
apparatus, the system for recording and/or reproducing data of the DVR application 
structure is now explained. This moving picture recording and/or reproducing 
apparatus is comprised of a reproduction unit 1 and a recording unit 2. 

First, the operation in recording is explained, taking the case of encoding and 
recording an input audio video signals, as an example. 

Before proceeding to recording, a controller 17 commands a readout unit 1 1 to 
read out data of the anchor information area. The readout unit 1 1 reads out data of the 
anchor information area. The readout unit reads out data of the anchor information 
area. The so read out data is sent via processing in a demodulating unit 12 and in an 
ECC (error correction) decoding unit 13 to the controller 17. The controller 17 
acquires the recording address of MIA based on the data of the anchor information 
area (see Figs. 13 or 16). 

The controller 1 7 then commands the readout unit 1 1 to read out the MIA. The 
readout unit then reads out the MIA data which is input through processing in the 
demodulating unit 12 and in the ECC (error correction) decoding unit 13 to the 
controller 17. The controller 17 acquires the last written address of the areas for the 
real-time files and the data files, and the last written address of the area for gathered 
files, included in the MIA. 

The video and audio signals are input to terminals 28, 29, respectively. These 
video and audio signals are input to an AV encoder 23, which then encodes the signals 
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(input video and audio signals) to output an encoded video stream (V) and an encoded 
audio stream (A) to a multiplexer 22. The encoded video stream (V) may, for example, 
be an MPEG2 video stream, while the encoded audio stream (A) may, for example, be 
an MPEG1 audio stream or Dolby AC3 (trademark) audio stream. The multiplexer 22 
multiplexes the input stream to output a multiplexed stream. The multiplexed stream 
may, for example, be an MPEG2 transport stream or an MPEG2 program stream. 

The multiplexed stream is input to a source packetizer 2 1 . The source packetizer 
21 encodes the input multiplexed stream into an AV stream, comprised of source 
packets, in accordance with the application format of the recording medium 10. The, 
AV stream is processed by an ECC (error correction coding) unit 20 and by a 
modulating unit 19 and thence input to a write unit 18. The write unit 18 records the 
Clip AV stream file on the recording medium 10 based on the control signal as 
commanded by the controller 17. The controller 17 controls this recording based on 
the last written address of the areas for the real-time files and the data files. 

The moving picture recording and/or reproducing apparatus of Fig. 18 records 
the Clip AV stream file, while also recording the application database information 
pertinent to the file, that is the clip information file and the PlayList file. These 
application database information are formulated by the controller 17. The clip 
information file is formulated by the controller 17 analyzing the clip AV stream. The 
PlayList file is formed by the controller 17 based mainly on the user command 
information input via user interface from terminal 27. 
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Similarly to the AV stream, the clip information file and the PlayList file, 
formed by the controller 17, are processed by the ECC (error correction coding) unit 
20 and by the modulating unit 1 9, and thence input to the write unit 1 8. The write unit 
18 records the database file on the recording medium 10, based on the control 
information as commanded by the controller 17. The controller 17 controls the 
recording, based on the last written address of the area of gathered files. 
The operation in reproduction is now explained. 

The recording medium 10 has recorded thereon the AV stream file, the 
application database information and the file system data. 

First, the controller 17 acquires data of the anchor information area, as at the 
time of recording, described above, and accordingly acquires MIA data. 

Thecontroller 17 then commands the readout unit 11 to read out the application 
database information. So, the readout unit 11 reads out the application database 
information from the recording medium 10. The application database information then 
is processed by the demodulating unit 12 and the ECC (error correction) decoding unit 
13 and thence supplied to the controller 17. 

Based on the application database information, the controller 17 outputs the 
overview of the PlayList, recorded on the recording medium 10, to a user interface of 
the terminal 27. The user selects the PlayList, desired to be reproduced, from the 
overview of the PlayList. The PlayList, specified to be reproduced, is input to the 
controller 17. The controller 17 commands the readout unit 1 1 to read out the AV 
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stream file necessary in reproducing the PlayList. So, the readout unit 1 1 reads out the 
AV stream from the recording medium 10. The so read out AV stream is processed 
by the demodulating unit 12 and by the ECC (error correction) decoding unit 13 and 
thence supplied to the source depacketizer 14. 

The source depacketizer 14 converts the AV stream of the application format 
of the recording medium 10 into a stream that can be input to the demultiplexer 15 ? 
which demultiplexer 15 then inputs the video stream (V) and the audio stream (A), 
forming the reproduction domain (Playltem) of the AV stream, as specified by the 
controller 1 7, to the AV decoder 16. The AV decoder 16 decodes the video stream and 
the audio stream to output the reproduced video and audio streams at terminals 25, 26, 
respectively. 

Fig. 19 shows a flowchart for illustrating the processing flow for recording data 
on the recording medium 10 based on the last written addresses in the real time files 
and the gathered files, respectively. 

At step S41 , the controller 1 7 acquires last written addresses of the areas for the 
real-time files and the data files and those of the area for the gathered files from the 
management information area (MIA). This processing will be explained subsequently 
in detail by referring to Fig.20. 

At step S42, the controller 17 causes the AV encoder 23 to encode the input 
video signals to record the clip AV stream file on the recording medium 10. At this 
time, the controller 17 commands the recording of the clip AV stream in the vacant 
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areas of the areas for the real-time files and the data files, based on the last written 

addresses of these areas for the real-time files and the data files (see Figs.5 to 8). 

At step S43, the controller 17 causes the application database information, 

pertinent to the clip AV stream file, that is the clip information file and the PlayList 

file, to be recorded simultaneously with the recording of the clip AV stream file, as 

described above. At tins time, the controller 17 commands the wnte unit 18 to record 

the database file and the MIA in a vacant area of the area for gathered files, based on 

the last written address of the area for gathered files (see Figs. 10 and 1 1). 

At step S44, the controller 17 creates data of the anchor information area (see 
Figs. 13 and 16). 

At step S45, the controller 17 commands the write unit 18 to record the data of 
the anchor information area in a preset position (see Figs. 10 and 1 1). 

Fig.20 shows a flowchart for illustrating the detailed processing of acquiring the 
last written addresses of the real-time files and the gathered files from the contents of 
the anchor information area (processing at step S41 of Fig.19). 

At step S61, the controller 17 first commands the readout unit 1 1 to read out the 
data of the anchor information area (AIA) from a preset position. So, the readout unit 
llreadsoutmedataofmeanchorinformationarea. The so read out data is processed 
by the demodulating unit 12 and by the ECC (error correction) decoding unit 13 and 
thence supplied to the controller 17. 

At step S62, the controller 17 acquires the data of the anchor information area 
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(AIA). 

At step S63, the controller 17 acquires data of the valid file system descriptor 
(FSD) based on the AIA data (see Figs. 15 and 17). 

At step S64, the controller 17 acquires the data of the management information 
area (MIA), based on the FSD data (see Figs. 15 and 17). Specifically, the controller 17 
acquires die recording addresses of MIA based on the FSD data (see Figs. 15 and 17). 
The controller 17 commands the readout unit 11 to read out the MIA. The data, so 
read out, is processed by the demodulating unit 12 and by the ECC (error correction) 
decoding unit 13 so as to be supplied to the controller 17. 

At step S65, the controller 17 acquires the last written addresses of the areas for 
the real-time files and the data files and those of the area for gathered files, included 
in the MIA. 

Although the above-described sequence of operations can be performed on a 
hardware, it may also be executed by the software. If the sequence of operations is to 
be executed on the software, the program forming the software is installed in a 
dedicated hardware built in a computer. Alternatively, the program forming the 
software is installed from the network or a recording medium in e.g., a general-purpose 
personal computer which is capable of executing various functions subject to the 
installing of various programs. 

The recording medium is formed not only by a package medium, such as a 
magnetic disc 5 1 , inclusive of a floppy disc, an optical disc 52, inclusive of a CD-ROM 
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(Compact Disc-Read-Only memory) and DVD (Digital Versatile Disc), a magneto- 
optical disc 53, inclusive of MD (Mini-Disc), or a semiconductor memory 54, having 
the program pre-recorded thereon, but also by a ROM or a hard disc, having the 
program pre-recorded thereon and which is furnished to the user as it is built from the 
outset in the computer. The drive 41 drives the optical disc 52, magneto-optical disc 
53 or the semiconductor memory 54. 

In the present specification, the steps stating the program recorded on the 
recording medium includes parallel processing or batch-wise processing, in addition 
to the processing executed chronologically in an explicitly stated sequence. 

As described above, it becomes possible, in recording data in a vacant area of 
arecordingmedium, to select a vacant area for recording, in suchmanner as to prevent 
congested writing from occurring in the same area of the recording medium. 

Moreover, it becomes possible to evade congested recording in the same area 
of the recording medium to manage the recording so that recording will be made 
repeatedly in an unbiased fashion in a vacant area of the recording medium. 

While the invention has been described in accordance with certain preferred 
embodiments thereof illustrated in the accompanying drawings and described in the 
above description in detail, it should be understood by those ordinarily skilled in the 
art that the invention is not limited to the embodiments, but various modifications, 
alternative constructions or equivalents can be implemented wimout departing from the 
scope and spirit of the present invention as set forth and defined by the appended 
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Industrial Applicability 

According to the present invention, as described above, recording can be 
managed in such a manner that congested recording in the same area of the recording 
medium will be evaded to permit repeated recording in the vacant area of the recording 
medium in an unbiased fashion. Thus, in a recording medium in which limitations are 
imposed on the number of times of possible rewriting operations, congested rewriting 
in the same area of the recording medium may be evaded to render it possible to 
prevent the defective areas from being formed as a result of the congested recording 
on the recording medium. 
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CLAIMS 

1. An information recording apparatus comprising: 

first recording means for recording the information, which is to be recorded on 
an information recording medium, in a predetennined specified area in sa ld recording 
medium, based on an arraying attribute pertinent to the arraying on said information 
recording medium of said information; 

acquisition means for acquiring the last written address of said information in 
said specified area; and 

second recording means for recording said address obtained by said acquisition 
means on said information recording medium. 

2. The information recording apparatus according to claim 1 wherein said first 
recording means records said information in said predetermined specified area in said 
recording medium based on said address obtained by said acquisition means. 

3. An information recording method comprising: 

a first recording step of recording the information, which is to be recorded on 
an mformation record^ 

medium, based on an arraying attribute pertinent to the arraying on said information 
recording medium of said information; 

an acquisition step of acquiring the last written address of said information in 
said specified area; and 



a second recording step of recording said address obtained by said 



acquisition 
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step on said information recording medium. 

4 . A program storage medium having stored diereon a computer-readable program, 
said computer-readable program comprising: 

a first recording step of recording the information, which is to be recorded on 
an information recording medium, in a predetermined specified area in said recording 
medium, based on an arraying attribute pertinent to the arraying on said information 
recording medium of said information; 

an acquisition step of acquiring the last written address of said information in 
said specified area; and 

a second recording step of recording said address obtained by said acquisition 
step on said information recording medium. 

5. A program for having a computer execute: 

a first recording step of recording the information, which is to be recorded on 
an information recording medium, in a predetermined specified area in said recording 
medium, based on an arraying attribute pertinent to the arraying on said information 
recording medium of said information; 

an acquisition step of acquiring the last written address of said information in 
said specified area; and 

a second recording step of recording said address obtained by said acquisition 
step on said information recording medium. 

6. An information recording medium having recorded thereon the information in 
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a predetennmed specified area thereof, based on the arraying attribute pertinent to the 
arraying of said information thereon; 

there being recorded the last written address of said information in said specified 



area. 



7. An information recording apparatus comprising: 

formulating means for formulating the information of an anchor information 
area of such a data structure having one header table and one or more loop table(s), 
said header table having a preset number of pointing blocks, each of said loop table(s) 
having a preset number of updated blocks; 

first recordingmeans for recording, in one of said pointing blocks of said header 
table, data indicating that said pointing block has the currently effective mformation 
and data specifying one said loop table having the currently effective information 
recorded therein; 

second recording means for recording, in said one updated block in said 
currently effective loop table, data indicating that it has the currently effective 
information; and 

third recording means for recording the address information in said currently 
effective updated block, said address infomration having file management data 
recorded therein. 

8. The information recording apparatus according to claim 7 further comprising: 
fourth recording means for recording the defect information of said pointing 
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block in said header table in said anchor infonnation area. 

9. The infonnation recording apparatus according to claim 7 further comprising: 
fourth recording means for recording the defect infonnation of said updated 

block in the currently effective loop table in said anchor infomiation area. 

10. An information recording method comprising: 

a formulating step of formulating the infonnation of an anchor information area 
of such a data structure having one header table and one or more loop table(s), said 
header table having a preset number of pointing blocks, each of said loop table(s) 
having a preset number of updated blocks; 

a first recording step of recording, in one of said pointing blocks of said header 
table, data indicating that said pointing block has the currently effective infonnation 
and data indicating one said loop table having the currently effective infomiation 
recorded therein; 

a second recording step of recording, in said one updated block in said currently 
effective loop table, data indicating that it has the currently effective information; and 

a third recording step of recording the address infomiation in said cun ently 
effective updated block, said address infonnation having file management data 
recorded therein. 

11. A program storage medium having stored thereon a computer-readable program, 
said computer-readable program including 

a formulating step of formulating the infonnation of an anchor infonnation area 
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of such a data structure having one header table and one or more loop table(s), said 
header table having a preset number of pointing blocks, each of said loop table(s) 
having a preset number of updated blocks; 

a first recording step of recording, in one of said pointing blocks of said header 
table, data indicating that said pointing block has the currently effective information 
and data indicating one said loop table having the currently effective information 
recorded therein; 

a second recording step of recording, in said one updated block in said currently 
effective loop table, data indicating that it has the currently effective information; and 

a third recording step of recording the address information in said currently 
effective updated block, said address information having file management data 
recorded therein. 

12. A program for having a computer execute: 

formulating step of formulating the information of an anchor information area 
of such a data structure having one header table and one or more loop table(s), said 
header table having a preset number of pointing blocks, each of said loop table(s) 
having a preset number of updated blocks; 

a fust recording step of recording, in one of said pointing blocks of said header 
table, data indicating that said pointing block has the currently effective information 
and data indicating one said loop table having the currently effective information 
recorded therein; 
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a second recording step of recording, in said one updated block in said currently 
effective loop table, data indicating that it has the cmrentiy effective information; and 

a third recording step of recording the address information in said currently 
effective updated block, said address information having file management data 
recorded therein. 

13. An information recording medium having recorded thereon the information of 
an anchor information area of such a data structure including one header table and one 
or more loop table(s), said header table having a preset number of pointing blocks, 
each of said loop table(s) having a preset number of updated blocks; 

one of said pointing blocks in said header table including data indicating that the 
pointing block has the currently effective information and data specifying one loop 
table having the currently effective data recorded therein; 

one updated block in the currently effective loop table including data indicating 
that the updated block has the currently effective information; 

there being further recorded in the currently effective updated block the address 
information having the file management data recorded therein. 

14. An information reproducing apparatus for reproducing an information recording 
medium, having recorded thereon the information of an anchor information area of a 
data structure including one header table and one or more loop table(s), said header 
table having a preset number of pointing blocks, each of said loop table(s) having a 
preset number of updated blocks; 
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one of said pointing blocks in said header table having first data indicating that 



data indicating that it has the currently effective information; 

uiere being recorded the address information, holding file management data, in 
said currently effective updated block; said apparatus comprising: 

reproducing means for reproducing said first data of said pointing block or said 
third data of said updated block, from said infonnation recording medium; and 

controlling means for performing control for retrieving an effective one of said 
pointing blocks, based on said first data of said pointing block reproduced by said 
reproducing means, and for retrieving an effective one of said updated blocks based 
on said third data in said updated block. 

15. An information reproducing method for reproducing an information recording 
medium, having recorded thereon the information of an anchor information area of a 
data structure including one header table and one or more loop table(s), said header 
table having a preset number of pointing blocks, each of said loop table(s) having a 
preset number of updated blocks; 

one of said pointing blocks in said header table having first data indicating that 
the pointing block has the currently effective infonnation and second data indicating 
one loop table holding the currently effective information; 



the pointing block has the currently effective infonnation and second data specifying 
one loop table having the currently effective infonnation recorded therein; 

one of said updated blocks in said cunently effective loop table including third 
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one of said updated blocks in said currently effective loop table including diird 
data indicating that it has the currently effective information; 

there being recorded the address information, holding file management data, in 
said currently effective updated block; said method comprising: 

a reproducing step for reproducing said first data of said pointing block or said 
third data of said updated block, from said information recording medium; and 

a controlling step for performing control for retrieving an effective one of said 
pointing blocks, based on said first data of said pointing block reproduced by said 
reproducing step, and for retrieving an effective one of said updated blocks based on 
said third data in said updated block. 

16. A program storage medium having stored thereon a computer-readable program 
for an information reproducing apparatus for reproducing an infonnation recording 
medium, having recorded thereon the information of an anchor infonnation area of a 
data structure including one header table and one or more loop table(s), said header 
table having a preset number of pointing blocks, each of said loop table(s) having a 
preset number of updated blocks; 

one of said pointing blocks in said header table having first data indicating that 
the pointing block has the currently effective infonnation and second data indicating 
one loop table holding the currently effective infonnation; 

one of said updated blocks in said currently effective loop table including third 
data indicating that it has the currently effective information; there being recorded the 
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address information, holding file management data, in said currently effective updated 
block; said program including: 

a reproducing step for reproducing said first data of said pointing block or said 
third data of said updated block, from said information recording medium; and 

a controlling step for performing control for retrieving an effective one of said 
pointing blocks, based on said first data of said pointing block reproduced by said 
reproducing step, and for retrieving an effective one of said updated blocks based on 
said third data in said updated block. 

17. A program for having a computer execute a program, said computer controlling 
an information reproducing apparatus for reproducing an information recording 
medium, having recorded thereon the information of an anchor information area of a 
data structure including one header table and one or more loop table(s), said header 
table having a preset number of pointing blocks, each of said loop table(s) having a 
preset number of updated blocks; 

one of said pointing blocks in said header table having first data indicating that 
the pointing block has the currently effective information and second data indicating 
one loop table holding the currently effective information; 

one of said updated blocks in said currently effective loop table including third 
data indicating that it has the currently effective information; 

there being recorded the address information, holding file management data, in 
said currently effective updated block; said program including: 
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a reproducing step for reproducing said first data of said pointing block or said 
third data of said updated block, from said information recording medium; and 

a controlling step for performing control for retrieving an effective one of said 
pointing blocks, based on said first data of said pointing block reproduced by said 
reproducing step, and for retrieving an effective one of said updated blocks based on 
said third data in said updated block. 

18. An information reproducing apparatus for reproducing an information recording 
medium, having recorded thereon the information of a plurality of anchor information 
areas, each being of a data structure including one header table and one or more loop 
table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
information of said pointing blocks in said header table in each of said anchor 
infonnation areas, said apparatus comprising: 

reproducing means for reproducing said defect information of said pointing 
blocks from said information recording medium; and 

controlling means for performing control for comparing the defect state of data 
of said header table actually reproduced fr om said infonnation recording medium to 
said defect infonnation reproduced by said reproducing means, and discontinuing the 
reproduction processing of the infonnation of said anchor infonnation area including 
said header table, in case of non-matching between said defect state and said defect 
infonnation, for shifting to reproduction processing for another one of said anchor 
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infonnation areas. 

19. An infonnation reproducing method for reproducing an infonnation recording 
medium, having recorded thereon the infonnation of a plurality of anchor infonnation 
areas, each being of a data structure including one header table and one or more loop 
table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
infonnation of said pointing blocks in said header table in each of said anchor 
inforniation areas, said method comprising: 

a reproducing step of reproducing said defect infonnation of said pointing 
blocks from said infonnation recording medium; and 

a controlling step of performing control for comparing the defect state of data 
of said header table actually reproduced from said infonnation recording medium to 
said defect information reproduced by said reproducing means, and discontinuing the 
reproduction processing of the infonnation of said anchor information area including 
said header table, in case of non-matching between said defect state and said defect 
information, for shifting to reproduction processing for another one of said anchor 
infonnation areas. 

20. A program storage medium having stored thereon a computer-readable program 
for an infonnation reproducing apparatus for reproducing an information recording 
medium, having recorded thereon the infonnation of a plurality of anchor information 
areas, each being of a data structure including one header table and one or more loop 
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table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
information of said pointing blocks in said header table in each of said anchor 
information areas, said program comprising: 

a reproducing step of reproducing said defect information of said pointing 
blocks from said information recording medium; and 

a controlling step of performing control for comparing the defect state of data 
of said header table actually reproduced from said information recording medium to 
said defect information reproduced by said reproducing means, and discontinuing the 
reproduction processing of the information of said anchor information area including 
said header table, in case of non-matching between said defect state and said defect 
information, for shifting to reproduction processing for another one of said anchor 
information areas. 

21. A program for having a computer to execute a program, said computer 
controlling an information reproducing apparatus for reproducing an information 
recording medium, having recorded thereon the information of a plurality of anchor 
information areas, each being of a data structure including one header table and one 
or more loop table(s), said header table having a preset number of pointing blocks, 
each of said loop table(s) having a preset number of updated blocks; there being 
recorded the defect information of said pointing blocks in said header table in each of 
said anchor information areas, said program comprising: 
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a reproducing step of reproducing said defect information of said pointing 
blocks from said information recording medium; and 

a controlling step of performing control for comparing the defect state of data 
of said header table actually reproduced from said information recording medium to 
said defect infonnation reproduced by said reproducing means, and discontinuing the 
reproduction processing of the infonnation of said anchor information area including 
said header table, in case of non-matching between said defect state and said defect 
infonnation, for shifting to reproduction processing for another one of said anchor 
infonnation areas. 

22 . An infonnation reproducing apparatus for reproducing an infonnation recording 
medium, having recorded thereon the infonnation of a plurality of anchor information 
areas, each being of a data structure including one header table and one or more loop 
table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
information of said updated blocks in the cunently effective header table in each of 
said anchor infonnation areas, said apparatus comprising: 

reproducing means for reproducing the defect information of said updated 
blocks of said currently effective loop table, from said infonnation recording medium; 
and 

controlling means for performing control for comparing the defect state of data 
of said header table actually reproduced from said infonnation recording medium to 
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said defect infonnation reproduced by said reproducing means, discontinuing the 
reproduction processing of the information of said anchor information area including 
said loop table, in case of non-matching between said defect state and said defect 
information, for shifting to reproduction processing for another one of said anchor 
information areas. 

23 . An information reproducing method for reproducing an information recording 
medium, having recorded thereon the information of a plurality of anchor information 
areas, each being of a data structure including one header table and one or more loop 
table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
information of said updated blocks in the currently effective header table in each of 
said anchor infonnation areas, said method comprising: 

a reproducing step of reproducing the defect infonnation of said updated blocks 
of said currently effective loop table, from said infonnation recording medium; and 

a controlling step of performing control for comparing the defect state of data 
of said header table actually reproduced from said infonnation recording medimn to 
said defect infonnation reproduced by said reproducing means, discontinuing the 
reproduction processing of the information of said anchor infonnation area including 
said loop table, in case of non-matching between said defect state and said defect 
infonnation, for shifting to reproduction processing for another one of said anchor 
infonnation areas. 
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24. A program storage medium having stored thereon a computer-readable program 
for an information reproducing apparatus for reproducing an information recording 
medium, having recorded thereon the information of a plurality of anchor infonnation 
areas, each being of a data structure including one header table and one or more loop 
table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
infonnation of said updated blocks in the cunently effective header table in each of 
said anchor infonnation areas, said program comprising: 

a reproducing step of reproducing the defect infonnation of said updated blocks 
of said cunently effective loop table, from said information recording medium; and 
a controlling step of perfonning control for comparing the defect state of data 
of said header table actually reproduced from said information recording medium to 
said defect infonnation reproduced by said reproducing means, discontinuing the 
reproduction processing of the information of said anchor information area including 
said loop table, in case of non-matching between said defect state and said defect 
information, for shining to reproduction processing for another one of said anchor 
information areas. 

25. A program for having a computer execute a program, said computer controlling 
an infonnation reproducing apparatus for reproducing an information recording 
medium, having recorded thereon the information of a plurality of anchor information 
areas, each being of a data structure including one header table and one or more loop 
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table(s), said header table having a preset number of pointing blocks, each of said loop 
table(s) having a preset number of updated blocks; there being recorded the defect 
information of said updated blocks in the currently effective header table in each of 
said anchor information areas, said program comprising: 

a reproducing step of reproducing the defect information of said updated blocks 
of said currently effective loop table, from said information recording medium; and 

a controlling step of performing control for comparing the defect state of data 
of said header table actually reproduced from said information recording medium to 
said defect information reproduced by said reproducing means, discontinuing the 
reproduction processing of the information of said anchor information area including 
said loop table, in case of non-matching between said defect state and said defect 
information, for shifting to reproduction processing for another one of said anchor 
information areas. 
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